Thermally sensitive micelles self-assembled from poly(N-isopropylacrylamide-co-N,N-dimethylacrylamide)-b-poly(D,L-lactide-co-glycolide) for controlled delivery of paclitaxel.
Thermally sensitive micelles self-assembled from poly(N-isopropylacrylamide-co- N,N-dimethylacrylamide)-b-poly(d,l-lactide-co-glycolide)[P(NIPAAm-co-DMAAm)-b-PLGA] are fabricated and used as a carrier for the controlled delivery of paclitaxel. Paclitaxel is efficiently loaded into the micelles by a membrane dialysis method. The lower critical solution temperature (LCST) of the micelles is 39.0 degrees C in PBS. Encapsulation efficiency and loading level of paclitaxel are affected by the initial loading level of paclitaxel, fabrication temperature and polymer composition. The blank and paclitaxel-loaded micelles are characterized by particle size analysis (DLS), morphology (TEM and AFM) and paclitaxel distribution (NMR, DSC and WAXRD). The micelles are spherical in shape, having an average size less than 130 nm. Paclitaxel is molecularly distributed within the core of micelles. Sustained release of paclitaxel is achieved, which is much faster at a temperature above the LCST than at the normal body temperature (37 degrees C). Cytotoxicity of free paclitaxel and paclitaxel-loaded micelles against a human breast carcinoma cell line (MDA-MB-435S) is studied at different temperatures. The cytotoxicity of the paclitaxol-loaded micelles is greater as compared to free paclitaxel. Enhanced cytotoxicity is achieved by the paclitaxol-loaded micelles when the environmental temperature increases slightly above the LCST. Paclitaxel-loaded P(NIPAAm-co-DMAAm)-b-PLGA micelles may provide a good formulation for cancer therapy.